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PURPOSE: To obtain a thin type package, by positioning the 
surface of the tip of an inner lead, lower than the main surface of 
a semiconductor chip, and positioning the inner lead between the 
main surface of the semiconductor chip and the rear facing the 
main surface. 

CONSTITUTION: The bonding surface (upper surface) of an inner 
lead 2A is positioned lower than the main surface of a 
semiconductor chip 1, and the rear (lower surface) facing the 
bonding surface of the inner lead 2A is positioned higher than the 
rear facing the main surface of the semiconductor chip 1, Thereby 
the loop height of the bonding wire 6 can be more lowered, and 
the length of the bonding wire 6 can be more shortened. By 
perfoming inverse bonding, the amount of mold resin 7 on the 
bonding wire 6 can be reduced. Thereby a thin type 
semiconductor device can be thinned. 
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[Claim(s)] 

[Claim 1] While the point of an inner lead is arranged near the circumference edge of a semiconductor 
chip and some insulating film tapes are stuck on the principal plane of said semiconductor chip with 
adhesives Other parts of this insulating film tape are stuck on said a part of inner lead with adhesives. 
Said inner lead corresponding to the electrode pad and they which were prepared in the principal plane 
of said semiconductor chip is electrically connected by the bonding wire. The closure of said 
semiconductor chip, an inner lead, an insulating film tape, and the bonding wire is carried out by mold 
resin. The thickness of said insulating film tape It is formed below in the height from the principal plane 
of said semiconductor chip to the top-most vertices of a bonding wire. It is the thin semiconductor 
device characterized by locating the top face of the point of an inner lead to which said bonding wire 
was connected below the principal plane of said semiconductor chip, and locating said inner lead 
between the principal plane of said semiconductor chip, and its rear face which counters this. 
[Claim 2] An according [ on a thin semiconductor device according to claim 1 and / said bonding wire ] 
to ball bonding method ball side is the thin semiconductor device characterized by having the structure 
where it is prepared in said inner lead and the non-ball side is prepared in the electrode pad of said 
semiconductor chip. 

[Claim 3] Some top faces of an inner lead on which said insulating film tape was stuck in the thin 
semiconductor device according to claim 1 or 2 are thin semiconductor devices characterized by being 
located in the same field as the principal plane of said semiconductor chip. 

[Claim 4] It is the thin semiconductor device characterized [ in / among claim 1 thru/or claims 3 / a 
thin semiconductor device given in any 1 term ] by the thing of the thickness of the direction where said 
inner lead is perpendicular to the principal plane of the semiconductor chip of said mold resin for which 
it projects from a center section mostly and an outer lead is formed. 

[Claim 5] It is the thin semiconductor device characterized by the width of face of a direction 
perpendicular to the principal plane of the semiconductor chip of said outer lead consisting of greatly 
width of face of a direction perpendicular to the principal plane of the semiconductor chip of said mold: 
resin in a thin semiconductor device according to. claim 4. 

[Claim 6] It sets to a thin semiconductor device given in any 1 term among claim T thru/or claim 3. Said 
inner lead It projects from a center section mostly and an outer lead is formed, the thickness of a 
direction perpendicular to the principal plane of the semiconductor chip of said mold resin — this outer 
lead A part for part I which the thickness direction of said mold resin projected almost in parallel with 
the principal plane of said semiconductor chip from the center section mostly, A part for part II which 
bent from a part for this part I to the principal plane side of said semiconductor chip, A part for part III 
which constitutes the same side mostly from a part for this part II with one front face of the mold resin 
by the side of the principal plane of said semiconductor chip, A part for part IV which breaks into its 
principal plane [ of said semiconductor chip ], and rear-face side which counters from a part for this 
part III, and becomes the principal plane and perpendicular of a semiconductor chip mostly, The thin 
semiconductor device characterized by consisting of parts for part V which constitute the same side 
mostly toward said mold resin with the inferior surface of tongue of the mold resin by the side of the 
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rear face of said semiconductor chip from a part for this part IV. 

[Claim 7] In a thin semiconductor device according to claim 4 said outer lead A part for part I which the 
thickness direction of said mold resin projected almost in parallel with the principal plane of said 
semiconductor chip from the center section mostly, A part for part II which bent from a part for this 
part I to the principal plane side of said semiconductor chip, A part for part III which constitutes the 
same side mostly from a part for this part II with one front face of the mold resin by the side of the 
principal plane of said semiconductor chip, A part for part IV which breaks into its principal plane [ of 
said semiconductor chip ], and rear-face side which counters from a part for this part III, and becomes 
the principal plane and perpendicular of a semiconductor chip mostly, The thin semiconductor device 
characterized by consisting of parts for part V which constitute the same side mostly toward said mold 
resin with the inferior surface of tongue of the mold resin by the side of the rear face of said 
semiconductor chip from a part for this part IV. 

[Claim 8] The thin semiconductor device characterized by forming the deposit in the front face of said 
outer lead in a thin semiconductor device given in any 1 term among claim 4 thru/or claim 7. 
[Claim 9] While the point of an inner lead is arranged near the circumference edge of a semiconductor 
chip and some insulating film tapes are stuck on the principal plane of said semiconductor chip with 
adhesives Other parts of this insulating film tape are stuck on said a part of inner lead with adhesives. 
Said inner lead corresponding to the electrode pad and they which were prepared in the principal plane 
of said semiconductor chip is electrically connected by the bonding wire. The closure of said 
semiconductor chip, an inner lead, an insulating film tape, and the bonding wire is carried out by mold 
resin. The thickness of said insulating film tape It is formed below in the height from the principal plane 
of said semiconductor chip to the top - most vertices of a bonding wire. Said inner lead It projects from a 
center section mostly and an outer lead is formed, the thickness of a direction perpendicular to the 
principal plane of the semiconductor chip of said mold resin — said outer lead A part for part I which 
the thickness direction of said mold resin projected almost in parallel with the principal plane of said 
semiconductor chip from the center section mostly, A part for part II which bent from a part for this 
part I to the principal plane side of said semiconductor chip, A part for part III which constitutes the 
same side mostly from a part for this part II with one front face of the mold resin by the side of the 
principal plane of said semiconductor chip, A part for part IV which breaks into its principal plane [ of 
said semiconductor chip ], and rear-^ace side which counters from a part for this part III, and becomes 
the principal plane and perpendicular of a semiconductor chip mostly, The thin semiconductor device 
characterized by consisting of parts for part V which constitute the same side mostly toward said mold 
resin with the inferior surface of tongue of the mold resin by the side of the rear face of said 
semiconductor chip from a part for this part IV. 

[Claim 10] In a thin semiconductor device according to claim 9, the top face of the point of an inner lead 
to which said bonding wire was connected is located below the principal plane of said semiconductor 
chip. Said inner lead is located between the principal plane of said semiconductor chip, and its rear face 
which* counters this. And said bonding wire The thin semiconductor device characterized by having the 
structure where the ball side by the ball bonding method is prepared in said inner lead, and the non-ball 
side is prepared in the electrode pad of said semiconductor chip. 

[Claim 11] Some top faces of an inner lead on which the top face of the point of an inner lead to which 
said bonding wire was connected was located below the principal plane of said semiconductor chip in the 
thin semiconductor device according to claim 9, and said inner lead was located between the principal 
plane of said semiconductor chip and its rear face which counters this, and said insulating film tape was 
stuck are thin semiconductor devices characterized by being located in the same field as the principal 
plane of said semiconductor chip. 

[Claim 12] It is the thin semiconductor device which carries out the description of the thing of the 
thickness of the direction where said inner lead is perpendicular to the principal plane of the 
semiconductor chip of said mold resin for which it projects from a center section mostly and the outer 
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lead is formed in a thin semiconductor device according to claim 9. 

[Claim 13] It is the thin semiconductor device characterized by the width of face of a direction 
perpendicular to the principal plane of the semiconductor chip of said outer lead consisting of greatly 
width of face of a direction perpendicular to the principal plane of the semiconductor chip of said mold 
resin in a thin semiconductor device according to claim 12. 

[Claim 14] The module-structure object characterized by mounting two or more thin semiconductor 
devices according to claim 1 in a substrate. 

[Claim 15] It is the module-structure object characterized by being soldered to the outer lead to which 
the thin semiconductor device of the thickness of the direction where said inner lead is perpendicular to 
the principal plane of the semiconductor chip of said mold resin with which it projects from a center 
section mostly, an outer lead is formed, the laminating of said thin semiconductor device is carried out 
on a substrate, and the outer lead of said thin semiconductor device adjoins corresponds in a module- 
structure object according to claim 14, respectively. 

[Claim 16] It is the module-structure object characterized by being soldered to the outer lead to which 
the thin semiconductor device of the thickness of the direction where said inner lead is perpendicular to 
the principal plane of the semiconductor chip of said mold resin with which it projects from a center 
section mostly and an outer lead is formed, said thin semiconductor device adjoins on said substrate, 
and is arranged, and each outer lead of said thin semiconductor device adjoins corresponds in a module- 
structure object according to claim 14, respectively. 

[Claim 17] In a module-structure object according to claim 15 each of said outer lead A part for part I 
which the thickness direction of said mold resin projected almost in parallel with the principal plane of 
said semiconductor chip from the center section mostly, A part for part II which bent from a part for 
this part I to the principal plane side of said semiconductor chip, A part for part III which constitutes the 
same side mostly from a part for this part II with one front face of the mold resin by the side of the 
principal plane of said semiconductor chip, A part for part IV which breaks into its principal plane [ of 
said semiconductor chip ], and rear-face side which counters from a part for this part III, and becomes 
the principal plane and perpendicular of a semiconductor chip mostly, It consists of parts for part V 
which constitute the same side mostly toward said mold resin with the inferior surface of tongue of the 
mold resin by the side of the rear face of said semiconductor chip from a part for this part IV. One of 
the thin semiconductor devices mounted in said substrate One with the another thin semiconductor 
device with which a part for part V of that outer lead was soldered to said substrate, and was mounted 
on this one thin semiconductor device The module-structure object characterized by soldering a part 
for part V of the outer lead to a part for part III of the outer lead to which said one thin semiconductor 
device corresponds. 

[Claim 18] In a module-structure object according to claim 16 each of one outer lead of said thin 
semiconductor device A part for part I which the thickness direction of said mold resin projected almost 
in parallel with the principal plane of said semiconductor chip, from the center section mostly, A part for 
part H which bent from a part for this part I to the principal plane side of said semiconductor chip, A 
part for part III which constitutes the same side mostly from a part for this part II with one front face of 
the mold resin by the side of the principal plane of said semiconductor chip, A part for part IV which 
breaks into its principal plane [ of said semiconductor chip ], and rear-face side which counters from a 
part for this part III, and becomes the principal plane and perpendicular of a semiconductor chip mostly, 
It consists of parts for part V which constitute the same side mostly toward said mold resin with the 
inferior surface of tongue of the mold resin by the side of the rear face of said semiconductor chip from 
a part for this part IV. Each of one another outer lead of said thin semiconductor device A part for part I 
which the thickness direction of said mold resin projected almost in parallel with the principal plane of 
said semiconductor chip from the center section mostly, A part for part II which bent from a part for 
this part I to the principal plane side of said semiconductor chip, A part for part III which constitutes the 
same side mostly from a part for this part II with one front face of the mold resin by the side of the 
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principal plane of said semiconductor chip, A part for part IV which breaks into its principal plane [ of 
said semiconductor chip ], and rear-^face side which counters from a part for this part III, and becomes 
the principal plane and perpendicular of a semiconductor chip mostly, It consists of parts for part V 
which constitute the same side mostly toward said mold resin with the inferior surface of tongue of the 
mold resin by the side of the rear face of said semiconductor chip from a part for this part IV. Each of 
said thin semiconductor device It is the module-structure object characterized by soldering a part for 
part V of the outer lead to said substrate, and soldering a part for part IV of one outer lead of said thin 
semiconductor device with a part for part IV of one another corresponding outer lead of said thin 
semiconductor device. 

[Claim 19] While the point of an inner lead is arranged near the circumference edge of a semiconductor 
chip and some insulating film tapes are stuck on the principal plane of said semiconductor chip with 
adhesives Other parts of this insulating film tape are stuck on said a part of inner lead with adhesives. 
Said inner lead corresponding to the electrode pad and they which were prepared in the principal plane 
of said semiconductor chip is electrically connected by the bonding wire. The closure of said 
semiconductor chip, an inner lead, an insulating film tape, and the bonding wire is carried out by mold 
resin. The thickness of said insulating film tape It is formed below in the height from the principal plane 
of said semiconductor chip to the top-most vertices of a bonding wire. The top face of the point of an 
inner lead to which said bonding wire was connected is located below the principal plane of said 
semiconductor chip. Said inner lead is located between the principal plane of said semiconductor chip, 
and its rear face which counters this. And said inner lead It is the mounting approach of mounting in a 
substrate two or more thin semiconductor devices of the thickness of a direction perpendicular to the 
principal plane of the semiconductor chip of said mold resin which project from a center section mostly 
and form an outer lead. On a substrate, one of said the thin semiconductor devices is mounted by 
soldering the outer lead to said substrate. The mounting approach of the thin semiconductor device 
characterized by mounting one with said another thin semiconductor device by soldering to the outer 
lead corresponding to [ in said one thin semiconductor device ] said one thin semiconductor device top 
for the outer lead. 

[Claim 20] In the mounting approach of a thin semiconductor device according to claim 19 the outer lead 
of said thin semiconductor device A part for part I which the thickness direction of said mold resin 
projected almost in parallel with the principal plane of said semiconductor chip from the center section 
mostly, A part for part II which bent from a part for this part I to the principal plane side of said 
semiconductor chip, A part for part III which constitutes the same side mostly from a part for this part II 
with one front face of the mold resin by the side of the principal plane of said semiconductor chip, A 
part for part IV which breaks into its principal plane [ of said semiconductor chip ], and rear-face side 
which counters from a part for this part III, and becomes the principal plane and perpendicular of a 
semiconductor chip mostly, It consists of parts for part V which constitute the same side mostly toward 
said mold resin with the inferior surface of tongue of the mold resin by the side of the rear face of said 
semiconductor chip from a part for this part IV. The step which mounts one of said the thin 
semiconductor devices in said substrate The step which has the step which solders a part for part V of 
that outer lead to said substrate, and mounts one with said another thin semiconductor device on this 
one thin semiconductor device The mounting approach of the thin semiconductor device characterized 
by having the step which solders a part for part V of another outer lead of said thin semiconductor 
device to a part for part III of the outer lead to which said one thin semiconductor device corresponds, 
respectively. 

[Claim 21] While the point of an inner lead is arranged near the circumference edge of a semiconductor 
chip and some insulating film tapes are stuck on the principal plane of said semiconductor chip with 
adhesives Other parts of this insulating film tape are stuck on said a part of inner lead with adhesives. 
Said inner lead corresponding to the electrode pad and they which were prepared in the principal plane 
of said semiconductor chip is electrically connected by the bonding wire. The closure of said 
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.semiconductor chip, an inner lead, an insulating film tape, and the bonding wire is carried out by mold 
resin. The thickness of said insulating film tape It is formed below in the height from the principal, plane 
of said semiconductor chip to the top-most vertices of a bonding wire. The top face of the point of an 
inner lead to which said bonding wire was connected is located below the principal plane of said 
semiconductor chip. Said inner lead is located between the principal plane of said semiconductor chip, 
and its rear face which counters this. And said inner lead It is the mounting approach of mounting in a 
substrate two or more thin semiconductor devices of the thickness of a direction perpendicular to the 
principal plane of the semiconductor chip of said mold resin which project from a center section mostly 
and form an outer lead. One with said another thin semiconductor device is mounted by soldering to the 
outer lead corresponding to [ in said one thin semiconductor device ] one top of said the thin 
semiconductor devices for the outer lead. The mounting approach of the thin semiconductor device 
characterized by mounting one of said the thin semiconductor devices by soldering the outer lead to 
said substrate on a substrate. 

[Claim 22] In the mounting approach of a thin semiconductor device according to claim 21 the outer lead 
of said thin semiconductor device A part for part I which the thickness direction of said mold resin 
projected almost in parallel with the principal plane of said semiconductor chip from the center section 
mostly, A part for part II which bent from a part for this part I to the principal plane side of said 
semiconductor chip, A part for part III which constitutes the same side mostly from a part for this part II 
with one front face of the mold resin by the side of the principal plane of said semiconductor chip, A 
part for part IV which breaks into its principal plane [ of said semiconductor chip ], and rear-face side 
which counters from a part for this part III, and becomes the principal plane and perpendicular of a 
semiconductor chip mostly, It consists of parts for part V which constitute the same side mostly toward 
said mold resin with the inferior surface of tongue of the mold resin by the side of the rear face of said 
semiconductor chip from a part for this part IV. The step which mounts one with said another thin, 
semiconductor device on one of said the thin semiconductor devices It has the step which solders a 
part for part V of another outer lead of said thin semiconductor device to a part for part HI of the outer 
lead to which said one thin semiconductor device corresponds, respectively. The step which mounts one 
of said the thin semiconductor devices in said substrate is the mounting approach of the thin 
semiconductor device characterized by having the step which solders a part for part V of the outer lead 
to said substrate. 

[Claim 23] While the point of an inner lead is arranged near the circumference edge of a semiconductor 
chip and some insulating film tapes are stuck on the principal plane of said semiconductor chip with 
adhesives Other parts of this insulating film tape are stuck on said a part of inner lead with adhesives. 
Said inner lead corresponding to the electrode pad and they which were prepared in the principal plane 
of said semiconductor chip is electrically connected by the bonding wire. The closure of said 
semiconductor chip, an inner lead, an insulating film tape, and the bonding wire is carried out by mold 
resin. The thickness of said insulating film tape It is formed below in the height from the principal plane 
of said semiconductor chip to the top-most vertices of a bonding wire. The top face of the point of an 
inner lead to which said bonding wire was connected is located below the principal plane of said 
semiconductor chip. Said inner lead is located between the principal plane of said semiconductor chip, 
and its rear face which counters this. And said inner lead Project from a center section mostly and an 
outer lead is formed, the thickness of a direction perpendicular to the principal plane of the 
semiconductor chip of said mold resin — Are the mounting approach of mounting in a substrate two or 
more thin semiconductor devices with which the solder deposit was formed in the front face of said 
outer lead, and on a substrate, said thin semiconductor device so that the outer lead to which an 
adjoining thin semiconductor device corresponds may touch mutually A laminating is carried out so that 
the outer lead of one thin semiconductor device on said substrate may touch said substrate. And said 
substrate, The mounting approach of the thin semiconductor device characterized by heating the thin 
semiconductor device by which the laminating was carried out on said substrate at predetermined 
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temperature, and melting the solder deposit of the outer lead of each of said thin semiconductor device. 
[Claim 24] In the mounting approach of a thin semiconductor device according to claim 23 said outer 
lead A part for part I which the thickness direction of said mold resin projected almost in parallel with 
the principal plane of said semiconductor chip from the center section mostly, A part for part II which 
bent from a part for this part I to the principal plane side of said semiconductor chip, A part for part III 
which constitutes the same side mostly from a part for this part II with one front face of the mold resin 
by the side of the principal plane of said semiconductor chip, A part for part IV which breaks into its 
principal plane [ of said semiconductor chip ], and rear-face side which counters from a part for this 
part III, and becomes the principal plane and perpendicular of a semiconductor chip mostly, It consists of 
parts for part V which constitute the same side mostly toward said mold resin with the inferior surface 
of tongue of the mold resin by the side of the rear face of said semiconductor chip from a part for this 
part IV. The step which carries out the laminating of said thin semiconductor device on said substrate 
The mounting approach of the thin semiconductor device characterized by having the step which 
arranges a part for part V of one outer lead of two thin semiconductor devices with which said thin 
semiconductor device adjoins so that a part for part III of the outer lead to which another side of said 
adjoining thin semiconductor device corresponds may be touched, respectively. 

[Translation done.] 
* NOTICES * 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the thin semiconductor device applied to the bulk 
memory equipment of the compact package which accumulated the memory card or the semiconductor 
device on multistage especially etc., the module-structure object using it, and the mounting approach of 
mounting this thin semiconductor device in a substrate, about the mounting approach of a thin 
semiconductor device, the' module-structure object which used it, and this thin semiconductor device. 
[0002] 

[Description of the Prior Art] As a compact package of the conventional thin semiconductor device, the 
TSOP (Thin Smoll Out-line Packege) mold of 1.2mm thickness which adopted the leadframe with a tab 
and the wirebonding method is developed. This is indicated by GINE83 of Hitachi Issue, for example. 
[0003] Moreover, in the memory card of 3.3mm thickness, the mass memory card which carried out 
double-sided mounting of the thin semiconductor device of a TSOP mold, and made mounting 
effectiveness max is developed. However, since the demand of a thinner TSOP mold is strong, the TCP 
(Tape Carrier Packege) mold of 0.5mm thickness made into the same appearance size as a TSOP mold 
is proposed. This is indicated by a Nikkei micro device, the February, 1991 issue, and 65-66 pages, for 
example. This TCP type of thin semiconductor device makes a semiconductor chip thin about 0.2mm, 
connects a semiconductor chip and an inner lead electrically by the bonding of a TAB (Tape Autmated 
Bondenge) method, and consists of structures which carried out plastics mold. 
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[0004] Moreover, the semiconductor device which was made to make thickness of a package thin is 
indicated by JP,4-106941,A by carrying out adhesion immobilization of the component supporter which 
consists of thin heatproof resin fabricated by a part of principal plane (component forming face) of a 
semiconductor chip, and a part of each of an inner lead from polyimide. In this equipment, when 
connecting the electrode and inner lead of a semiconductor chip by the bonding wire (metal thin line), 
spacing of the edge of a semiconductor chip and a bonding wire is enlarged as [ start / short / poor ] f 
and the principal plane of a semiconductor chip and the top face of an inner lead are made into the 
same flat surface. 

[0005] Moreover, the inner lead which consists of a metal membrane is arranged on an insulating tape, 
and the semiconductor device which supported the principal plane of a semiconductor chip on some the 
inferior surface of tongue of this insulating tape is indicated by JP.3-261 153,A. 

[0006] Moreover, the tab section (die pad section) of a leadframe is arranged on the principal plane of a 
semiconductor chip, and the semiconductor device which supported the semiconductor chip in this tab 
section is indicated by JP,1-286342,A. 
[0007] 

[Problem(s) to be Solved by the Invention] this invention person found out the following trouble, as a 
result of examining the thin semiconductor device of the TCP mold which adopts the above-mentioned 
TAB method. 

[0008] (1) Since the outer lead consists of copper (Cu) foils, the reinforcement of an outer lead is weak. 
Therefore, a lead bends and poor contact is generated. 

[0009] (2) Since the reinforcement of an outer lead is weak, sorting of a socket is difficult. 

[0010] (3) Since bonding of a TAB method is used, as compared with the bonding of a leadframe method, 

it becomes expensive. 

[001 1] Moreover, in JP,4-106941,A, since the principal plane of a semiconductor chip and the top. face 
of an inner lead are made into the same flat surface, when connecting the electrode and inner lead of a 
semiconductor chip by the bonding wire, (the height to the top-most-vertices section which went 
perpendicularly from the principal plane of a semiconductor chip) becomes high in the loop-formation 
height of a bonding wire, and a thin package is not obtained. Furthermore, since the principal plane of a 
semiconductor chip and the top face of an inner lead are located at the same flat surface even if it 
connects a bonding wire by wire reverse bonding, a package cannot be made sufficiently thin. 
[0012] Moreover, in JP,3-261 153,A, since the top face of an inner lead is located above the principal 
plane of a semiconductor chip, the loop-formation height of a bonding wire becomes high, and a thin 
package is not obtained. 

[0013] Moreover, in JP,1-286342,A, the die pad section thicker than a resin tape is on the principal 
plane of a semiconductor chip, and the top face of an inner lead is located above the principal plane of a 
semiconductor chip. Therefore, the loop-formation height of a bonding wire becomes high, and: a thin 
package is not obtained. 

[0014] The purpose of this invention is to offer the thin semiconductor device of the TOC (Tape On 
Chip) package of 0.5mm thickness extent, the module-structure object which used it, and the mounting 
approach of mounting it in a substrate. 

[0015] Other purposes of this invention are to offer the thin semiconductor device which is 0.5mm 
thickness extent with the high outer lead reinforcement which used the leadframe, the module-structure 
object using it, and the mounting approach of mounting it in a substrate. 

[0016] As new along [ said ] this invention a description as the other purposes will become clear by 

description and the accompanying drawing of this specification. 

[0017] 

[Means for Solving the Problem] It will be as follows if the outline of a typical thing is briefly explained 
among invention indicated in this application. 

[0018] (1) While the point of an inner lead is arranged near the circumference edge of a semiconductor 
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chip and some insulating film tapes are stuck on the principal plane of said semiconductor chip with 
adhesives Other parts of this insulating film tape are stuck on said a part of inner lead with adhesives. 
Said inner lead corresponding to the electrode pad and they which were prepared in the principal plane 
of said semiconductor chip is electrically connected by the bonding wire. The closure of said 
semiconductor chip, an inner lead, an insulating film tape, and the bonding wire is carried out by mold 
resin. The thickness of said insulating film tape is formed below in the height from the principal plane of 
said semiconductor chip to the top-most vertices of a bonding wire. The top face of the point of an 
inner lead to which said bonding wire was connected is located below the principal plane of said 
semiconductor chip, and said inner lead is a thin semiconductor device located between the principal 
plane of said semiconductor chip, and its rear face which counters this. 

[0019] (2) The ball side by the ball bonding method is connected to said inner lead, and said bonding wire 
has the structure where the non-ball side is prepared in the electrode pad of said semiconductor chip. 
[0020] (3) Some top faces of an inner lead on which said insulating film tape was stuck are located in 
the same field as the principal plane of said semiconductor chip. 

[0021] (4) the thickness of the direction where said inner lead is perpendicular to the principal plane of 
the semiconductor chip of said mold resin — project from a center section mostly and form an outer 
lead. 

[0022] (5) The width of face of a direction perpendicular to the principal plane of the semiconductor chip 
of said outer lead is constituted more greatly than the width of face of a direction perpendicular to the 
principal plane of the semiconductor chip of said mold resin. 

[0023] (6) A part for part I to which the thickness direction of said mold resin projected said outer lead 
almost in parallel with the principal plane of said semiconductor chip from the center section mostly, A 
part for part II which bent from a part for this part I to the principal plane side of said semiconductor 
chip, A part for part III which constitutes the same side mostly from a part for this part II with one front 
face of the mold resin by the side of the principal plane of said semiconductor chip, It consists of parts 
for a part for part IV which breaks into its principal plane [ of said semiconductor chip ], and rear-face 
side which counters from a part for this part HI, and becomes the principal plane and perpendicular of a 
semiconductor chip mostly, and part V which constitute the same side mostly toward a part for this part 
IV to said mold resin with the inferior surface of tongue of the mold resin by the side of the rear face of 
said semiconductor chip. 

[0024] (7) A solder deposit is formed in the front face of said outer lead. 
[0025] 

[Function] While according to the means (1) mentioned above the point of an inner lead is arranged near 
the circumference edge of a semiconductor chip and some insulating film tapes are stuck on the 
principal plane of said semiconductor chip with adhesives Other parts of this insulating film tape are 
stuck on said a part of inner lead with adhesives. Said inner lead corresponding to the electrode pad and 
they which were prepared, in the principal plane of said semiconductor chip is electrically connected by 
the bonding wire. The closure of said semiconductor chip, an inner lead, an insulating film tape, and the 
bonding wire is carried out by mold resin. The thickness of said insulating film tape It is formed below in 
the height from the principal plane of said semiconductor chip to the top-most vertices of a bonding 
wire. Since the field of the point of an inner lead to which said bonding wire was connected is located 
below the principal plane of said semiconductor chip and said inner lead is located between the principal 
plane of said semiconductor chip, and its rear face which counters this The thin semiconductor device 
of the TOG (Tape On Chip) package which is 0.5mm thickness extent with the high reinforcement of an 
outer lead can be obtained. 

[0026] Since it is possible to prepare thick mold resin in the bonding wire bottom by preparing an 
according [ the structure of a bonding wire ] to ball bonding method ball side in an inner lead, and 
preparing the non-ball side in the semiconductor chip according to the means (2) mentioned above, a 
still thinner super-thin semiconductor device is obtained. 
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[0027] Since some top faces of an inner lead on which said insulating film tape was stuck are located in 
the same field as the principal plane of said semiconductor chip according to the means (3) mentioned 
above, an insulating film tape can be easily stuck on an inner lead. 

[0028] according to the means (4) mentioned above — the thickness of the direction where said inner 
lead is perpendicular to the principal plane of the semiconductor chip of said mold resin — since it 
projects from a center section mostly and an outer lead is formed, thickness of mold resin can be made 
thin. 

[0029] According to the means (5) mentioned above, in the case of soldering to a substrate, since the 
width of face of a direction perpendicular to the principal plane of the semiconductor chip of said outer 
lead is constituted more greatly than the width of face of a direction perpendicular to the principal plane 
of the semiconductor chip of said mold resin, even if curvature etc. arises in a substrate, it can be 
soldered good. 

[0030] According to the means (6) mentioned above, said outer lead A part for part I which the 
thickness direction of said mold resin projected almost in parallel with the principal plane of said 
semiconductor chip from the center section mostly, A part for part II which bent from a part for this 
part I to the principal plane side of said semiconductor chip, A part for part III which constitutes the 
same side mostly from a part for this part U with one front face of the mold resin by the side of the 
principal plane of said semiconductor chip, It consists of parts for a part for part IV which breaks into its 
principal plane [ of said semiconductor chip ], and rear-face side which counters from a part for this 
part III, and becomes the principal plane and perpendicular of a semiconductor chip mostly, and part V 
which constitute the same side mostly toward a part for this part IV to said mold resin with the inferior 
surface of tongue of the mold resin by the side of the rear face of said semiconductor chip. Thus, since 
the stress by the temperature cycle in the case of soldering is absorbable by incurvating an outer lead, 
and lengthening the dimension of an outer lead, and giving resiliency, it can prevent that a crack occurs 
in the solder of the mounting section. 

[0031] Since a soldering process can be performed at once when according to the means (7) mentioned 
above it can carry out by putting soldering in block and carries out two or more laminatings of the thin 
semiconductor device especially, it can decrease sharply like an erector. 
[0032] 

[Example] Hereafter, the example of this invention is explained to a detail with reference to a drawing. 
[0033] In addition, in the complete diagram for explaining an example, what has the same function 
attaches the same sign, and explanation of the repeat is omitted. 

[0034] The top view and drawing 2 which show the outline configuration in the condition that drawing 1 
removed the upper part of the mold resin of the thin semiconductor device which adopts the TOC 
package structure by the 1st example of this invention The sectional view and drawing 3 which were cut 
with the £1 — II cutting plane line shown in drawing 1 The sectional view and drawing A which were cut with 
the III— III cutting plane line shown in drawing 1 Drawing and drawing 5 which show the modification which 
changed the support gestalt by the insulating film tape of the 1st example The sectional view and 
drawing 6 which show the configuration of the modification which established optical incidence cutoff 
means, such as aluminium foil, on the principal plane of the semiconductor chip of the 1st example The 
sectional view and drawing 7 which show the condition of having been mounted so that the principal 
plane side of the semiconductor chip of the 1st example might counter a mounting substrate The 
sectional view and drawing 8 which show the layered product by the 2nd example which accumulated 
two steps of thin semiconductor devices of the 1st example The sectional view for explaining how to 
mount the thin semiconductor device of the 1st example in a substrate, and drawing 9 The sectional 
view for explaining how to mount the thin semiconductor device of the 1st example in a substrate two 
steps, and drawing 10 The sectional view for explaining other examples which mount the thin 
semiconductor device of this invention in a substrate, and drawing 1 1 The perspective view showing the 
example of the module-structure object with which the thin semiconductor device of this invention was 
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used for the sectional view for explaining other methods of mounting the thin semiconductor device of 
this invention in a substrate two steps and drawing 12 t and drawing 13 are the perspective views 
showing other examples of the module-structure object which used the thin semiconductor device of 
this invention. 

[0035] As the thin semiconductor device (TOC package structure) of the 1st example is shown in 
drawing 1 and drawing 2 , each point of two or more inner lead (inner section of lead 2) 2A is arranged in 
the plane near the circumference edge of a semiconductor chip 1. Some insulating film tapes 3 formed in 
the shape of a stripe are stuck on the principal plane of a semiconductor chip 1 with adhesives 4. Other 
parts of this insulating film tape 3 are stuck on some inner lead 2A of the two or more inner lead 2A. 
moreover, other parts of the insulating film tape 3 — at least one [ for example, ] when it hangs and the 
lead 5 is established — it hangs and is stuck on the lead 5 with adhesives 4. Two or more electrode pad 
1A is arranged at the principal plane of a semiconductor chip 1, and each of two or more of these 
electrode pad 1 A is electrically connected for every each by two or more corresponding each and 
bonding wires 6 of inner lead 2A. The closure of these semiconductor chips 1, inner lead 2A, the 
insulating film tape 3, and the bonding wire 6 grade is carried out by mold resin 7. That is, a thin 
semiconductor device consists of TOC package structures. 

[0036] In addition, said insulating film tape 3 for support of a semiconductor chip 1 is four or more 
points preferably, or supports inner lead 2A by at least three points so that a semiconductor chip 1 may 
be twisted at the time of mold or it may not move by not inclining. That is, when [ which was shown in 
drawing 4 by the continuous line and the dotted line ] supporting by four points, and inner lead 2A may 
be supported by the four points and it supports by three points, for example using the insulating cross- 
joint-like film tape 3, inner lead 2A may be supported by the three points using the insulating T 
character-like film tape 3 shown as the continuous line to drawing 4 . In this case, when [ at least one ] 
it hangs and the lead 5 is established, it may hang by at least one point of said insulating film tape 3,. and . 
lead 5 may be supported. 

[0037] As said insulating film tape 3, polyimide system resin is used and polyimide system resin or epoxy 
system resin is used as adhesives 4, for example. And the thickness of the insulating film tape 3 is the 
thickness below the height (it is hereafter called loop-formation height) from the principal plane of a 
semiconductor chip 1 to the crowning of a bonding wire 6, for example, as shown in drawing 2 , it is 
0.05mm also including the thickness of adhesives 4. The thickness dimension of each part other than 
said insulating film tape 3 is 0.12mm in 0.28mm in 0.10mm in thickness from the inferior surface of 
tongue (rear face) of mold resin 7 to a semiconductor chip 1, and thickness of a semiconductor chip 1, 
and thickness from the principal plane of a semiconductor chip 1 to the top face of mold resin 7, and 
spacing of a mounting substrate side and the inferior surface of tongue of mold resin 7 is 0.03mm. 
[0038] The epoxy system resin with which a phenol system curing agent, silicone rubber, and a filler 
were added is used. for said mold. resin 7 in order to attain for example, low stress-ization. 
[0039] Using the ball bonding method, the ball side of a bonding wire 6 is prepared in inner lead 2A, and, 
as^ for the bonding of said bonding wire 6, the non-ball side is prepared in the semiconductor chip 1. 
Thus, since the amount of the mode resin 7 on the bonding wire 6 increases by carrying out reverse 
bonding, if improvement in dependability can be aimed at if it is the same thickness and it is satisfactory 
in respect of dependability, since the amount of the mode resin 7 on a bonding wire 6 can be reduced, it 
is possible to make it still thinner. Therefore, whether it is made reverse bonding in this way or bonding 
is usually carried out should just choose according to the demand of the thickness of a thin 
semiconductor device. 

[0040] Furthermore, the rear face (inferior surface of tongue) which the bonding side (top face) of inner 
lead 2A is located below the principal plane of a semiconductor chip 1, and counters the bonding side of 
inner lead 2A is located above the rear face which counters the principal plane of a semiconductor chip 
1 so that clearly from drawing 2 . The loop-formation height of a bonding wire 6 can be made lower by 
this, and the wire length of a bonding wire 6 can be shortened more. 
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[0041] Moreover, the point of inner lead 2A on which the insulating film tape 3 is stuck among said two 
or more inner lead 2A is bent f and since it is arranged in the location of the same height as the principal 
plane of a semiconductor chip 1 as shown in drawing 3 , attachment of the insulating film tape 3 tends 
to carry out it. 

[0042] moreover, lead 2 is shown in drawing 2 — as — mold resin 7, i.e., the thickness direction of a 
package, — it has projected from the center section mostly. 

[0043] Moreover, partial 2B1 to which the thickness direction of a package projected outer lead 2B 
almost in parallel with the principal plane of a semiconductor chip 1 from the center section mostly, 
Then, partial 2B2 which bent to the principal plane side of a semiconductor chip 1, and the package 
front face by the side of the principal plane of after that and a semiconductor chip 1 and partial 2B3 
which constitutes the same side mostly, Then, it is formed by partial 2B4 which breaks in the principal 
plane and the opposite side of a semiconductor chip 1, and becomes the principal plane and 
perpendicular of a semiconductor chip 1 mostly, and partial 2B5 which accomplishes the almost same 
height as the principal plane of a semiconductor chip 1, and the front face of the package by the side of 
the field of the opposite side toward after that and a package. In addition, the inferior surface of tongue 
of partial 2B5 of outer lead 2B is preferably projected about 0.03mm to the inferior surface of tongue of 
mold resin (package) 7. Thereby, even if a substrate curves in the case of soldering at the time of 
mounting to the substrate of a thin semiconductor device or it is distorted, partial 2B5 of outer lead 2B 
can be certainly soldered to a substrate. 

[0044] Moreover, when a thin semiconductor device is soldered on a substrate like drawing 9 and 
drawing 11 and a laminating is carried out to the upper part, partial 2B4 of outer lead 2B does not need 
to accomplish a perpendicular mostly with a principal plane, and may incline from a field perpendicular to 
the principal plane of a semiconductor chip 1. 

[0045] in addition, outer lead 2B drawing 2 ~ symmetrical — the thickness direction of-a- package — 

you may form so that it may bend from a center to the principal plane side of a semiconductor chip 1 
mostly (refer to drawing 6 ). Such an outer lead 2B is called reverse bending outer lead 2B here, and 
what is shown in drawing 2 is called forward bending outer lead 2B. 

[0046] Thus, since outer lead 2B is incurvated in the shape of about J bends, the overall length of outer 
lead 2B can be lengthened, and resiliency can be given. Since the stress according by the resiliency of 
outer lead 2B by making it such a configuration to the temperature cycles at the time of soldering at the 
time of substrate mounting etc. is absorbed, it can prevent that a crack occurs in the solder of a 
connection with the wiring pad on a mounting substrate. 

[0047] Each of said inner lead 2A and outer lead 2B is constituted by the leadframe in front of a cutting 
forming cycle at one. This leadframe is formed by for example, the Fe-nickel (for example, nickel content 
42 or 50 [%]) alloy, Cu, etc. 

[0048] Next, it explains like the erector of the thin, semiconductor device of this example briefly. 
[0049] Like the erector of the thin semiconductor device of said this example, it carries out in order of 
the following process. 

(1) Carry out attachment immobilization of the insulating film tape 3 with thermoplastic adhesive 4 at 
some inner lead 2A of two or more inner lead 2A supported by the leadframe. 

(2) Carry out attachment immobilization of the semiconductor chip 1 with thermoplastic adhesive 4 at 
said insulating film tape 3 (pellet attachment). 

(3) Carry out vacuum suction of the lower base, fix a semiconductor chip 1, and perform wirebonding. 

(4) By resin (resin), carry out the mold of the whole and close it. 

(5) Perform solder plating processing to each outer lead 2B, and prepare a solder deposit with a 
thickness of about 10 micrometers in the whole outer lead 2B. 

(6) Perform cutting processing which cuts outer lead 2B from a leadframe. 

(7) Carry out fabrication of each outer lead 2B to the shape of about J bends as mentioned above. The 
man days of this processing are five processes. 
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(8) Sort out by attaching a mark. 

[0050] Since the leadframe is used as a lead according to this example so that the above explanation 
may show, reinforcement of outer lead 2B can be strengthened. Moreover, some insulating film tapes 3 
are stuck on the principal plane of a semiconductor chip 1 with adhesives 4. Boil some of two or more 
inner lead 2A, or other parts of this insulating film tape 3 hang, and are stuck on lead 5 with adhesives 4. 
The point of electrode pad 1 A prepared in the principal plane of said semiconductor chip 1 and inner 
lead 2A is electrically connected by the bonding wire 6. Since the closure of these semiconductor chips 
1 t inner lead 2A, the insulating film tape 3, and the bonding wire 6 grade is carried out by mold resin 7 
and they make the following thickness of said insulating film tape 3 in the loop-formation height of a 
bonding wire 6 The thin semiconductor device of the TOC package of 0.5mm thickness extent can be 
obtained. 

[0051] Moreover, wire bonding has the reverse bonding wire structure where the ball side of the bonding 
wire 6 is prepared in inner lead 2A, and the non-ball side is prepared in the semiconductor chip 1, using 
the ball bonding method. Furthermore, since the bonding side (top face) of inner lead 2A can reduce the 
mold resin 7 prepared in the bonding wire 6 bottom by being located below the principal plane of a 
semiconductor chip 1, a still thinner super-thin semiconductor device can be obtained. 
[0052] Moreover, since the stress by the temperature cycle is absorbable by incurvating outer lead 2B 
so that it may have said partial 2B2, lengthening the overall length of outer lead 2B, and giving resiliency, 
it can prevent that a crack occurs in the solder at the time of mounting. 

[0053] Furthermore, in said example, as are shown in drawing 5 , and the optical incidence cutoff means 
of aluminium foil 10 grade is formed in the principal plane of said semiconductor chip 1 or it is shown in 
drawing 6 , the principal plane of a semiconductor chip 1 mounts so that the mounting substrate 1 1 may 
be countered, and intercepts the optical incidence to the principal plane of a semiconductor chip 1. 
Thus, since the incidence of the light to the principal plane of a semiconductor chip 1 can be prevented 
by establishing an optical incidence cutoff means, even if it makes it a super-thin semiconductor device, 
property degradation of the data retention by light etc. can be prevented. 
[0054] Next, the 2nd example of this invention is explained using a drawing. 

[0055] The layered product of this example has structure which put the thin semiconductor device of 
the TOC package of said 1st example on two steps, as shown in drawing 7 . 

[0056] In the layered product of this example, both the thin semiconductor device makes the bonding 
wire 6 of the thin semiconductor device of the lower berth reverse bonding wire structure, although the 
ball side of the bonding wire 6 is prepared in inner lead 2A and has become the reverse bonding wire 
with which the non-ball side is prepared in the semiconductor chip 1, and the bonding wire 6 of the thin 
semiconductor device of an upper case is usually good also as bonding wire structure. 
[0057] Even if it piles up a super-thin semiconductor device, according to this example, an about 1mm 
thin layered product can be obtained so that the above explanation may show. 

[0058] In addition, although this example explained. the layered product of structure which accumulated 
the thin semiconductor device on two steps, it could predict easily that it can be made the layered 
product of the structure further accumulated on multistage. 

[0059] In addition, the thin semiconductor device with which the optical incidence electric shielding 
means shown in drawing 5 was established as a layered product may be accumulated on multistage. 
[0060] Next, how to mount the thin semiconductor device and layered product of each of said example 
in a substrate, and constitute a module-structure object is explained. 

[0061] First, how to mount the thin semiconductor device of said 1st example in a substrate is explained 
with reference to drawing 8 . 

[0062] (1) Apply soldering paste to the part (field) corresponding to the M section of outer lead 2B of a 
thin semiconductor device first among the component sides L of a substrate (for example, printed- 
circuit board) 11. 

[0063] (2) Next, solder by ****(ing) a thin semiconductor device on the component side L of a substrate 
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11 (for example, solder reflow). In this way, a thin semiconductor device is mounted in a substrate. 
[0064] Next, the case where the laminating of the thin semiconductor device is carried out to two steps 
is briefly explained with reference to drawing 9 . 

[0065] (1) Apply soldering paste to the N section of outer lead 2B of the thin semiconductor device (A) 
first mounted in the substrate 1 1 as mentioned above. 

[0066] (2) Next, solder by ****(ing) another thin semiconductor device (B) on said thin semiconductor 
device (A). By carrying out by repeating such a process, it becomes possible to carry out the laminating 
of the thin semiconductor device on the component side L of a substrate 1 1 in two or more steps. 
[0067] In addition, after ****(ing) a thin semiconductor device (B) and soldering the N section on a thin 
semiconductor device (A), the these-unified thin semiconductor device (layered product) may be 
mounted on the component side L of a substrate 11. 

[0068] Next, as a thin semiconductor device, as shown in drawing 10 , how to mount in a substrate the 
thin semiconductor device with which the solder deposits 12A and 12B with a thickness of about 20 
micrometers were formed in the whole outer lead 2B is explained. 

[0069] In this case, as shown in drawing 10 , a thin semiconductor device is ****(ed) on the component 
side L of a substrate 11, the M section of outer lead 2B melts by heating after that at the temperature 
(for example, 195 degrees C or more) which is extent into which the solder deposits 12A and 12B melt, 
and soldering is performed. In addition, the thickness of the solder deposits 12A and 12B has desirable 
about 20 micrometers so that shaping of outer lead 2B may be performed easily. 
[0070] Next, the case where the laminating of the thin semiconductor device with which the solder 
deposits 12A and 12B were formed in outer lead 2B is carried out to two steps is explained with 
reference to drawing 1 1 . 

[0071] In this case, as shown in drawing 1 1 , the thin semiconductor device of the two-step pile which 
carried out the laminating of the thin semiconductor device (B) on the thin semiconductor device (A) is 
****(ed) on the component side L of a substrate 11, after that, solder deposit 12B of the N section and 
the M section melts by heating at the above-mentioned temperature, and soldering is made. In such an 
approach, it is unrelated to the number of stages of a thin semiconductor device, and the process of 
soldering can be performed at once. In addition, in case the laminating of the thin semiconductor device 
is carried out, after performing preheating at the temperature of about 190 degrees C, melting a solder 
deposit slightly, after ****(ing) a thin semiconductor device to a substrate and fixing these thin 
semiconductor device and a substrate 11, you may make it heat at the temperature of about 195 
degrees C. 

[0072] In addition, in carrying out the two-step laminating of the thin semiconductor device which 
****(ed) DRAM as a thin semiconductor device, the lead pins for chip selects increase in number two 
[ at a time ] to each thin semiconductor device (added). Therefore, when N stacking layer of the thin 
semiconductor device of each example is carried out as memory, the lead pins for chip selects increase 
in number by N to each thin semiconductor device. 

[0073] In addition, illustration is omitted, although the deposit is prepared in each outer lead 2B by the 
thickness of about 10 micrometers the same with being shown in drawing 10 and drawing 1 1 also in 
drawing 10 , drawing 2 except drawing 1 1 , drawing 3 , drawing 5 , or drawing 9 as mentioned above. 
[0074] Moreover, in each example, the deposit of each outer lead 2B may be prepared only in the part 
into which soldering of outer lead 2B is performed, and may be prepared only in the outside of outer lead 
2B. 

[0075] Moreover, in each example, as shown in drawing 10 and drawing 1 1 , silver deposit 12C may be 
prepared in the part in which the bonding of each inner lead 2A is made. 

[0076] Next, some examples of the module-structure object which mounted the thin semiconductor 
device of said example in the substrate at high density are explained. 

[0077] Drawing 12 is the example of the module-structure object in the case of having arranged 
horizontally the thin semiconductor device which carried out the laminating to two steps for example, in 
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,two trains. 

[0078] Between two trains, as shown in drawing 9 or drawing 1 1 , as for each of the thin semiconductor 
device (A) of one train, and (B), it has forward bending outer lead 2B, and each of the thin 
semiconductor device (C) of the train of another side and (D) has reverse bending outer lead 2B, as 
shown in drawing 6 . In this case, as for both the pin numbers of each outer lead 2B of the thin 
semiconductor device (C) which counters each outer lead 2B and it of a thin semiconductor device (A) 
and (B), and (D), 1Pin-10Pin becomes the same, for example. Since the wire length at the time of 
following, for example, connecting each 1Pin of a thin semiconductor device (A) and (B) and each 1Pin 
of a thin semiconductor device (C) and (D) can be shortened, while being able to reduce a noise, high 
speed processing of data is attained. Moreover, since the high density assembly of a thin semiconductor 
device becomes possible, memory capacity can be enlarged in the same space as the former. 
[0079] Next, an approach to assemble said module-structure object is explained. 
[0080] First, the case where it is the usual thing as the outer lead of each thin semiconductor device 
shows drawing 8 and drawing 9 is described. 

[0081] As one approach, it is first made to be the same as that of an approach to assemble the layered 
product of drawing 9 . The thin semiconductor device of one train (A), (B) While soldering comrades, 
soldering the thin semiconductor device (C) of the train of another side, and (D) by the same approach 
after that and soldering the layered product of these 2 train to a substrate 11, each partial 2B4 
comrades of outer lead 2B which counters mutually [ the thin semiconductor device of two trains ] are 
soldered. In this case, it solders to the field P section shown in drawing 8 by applying soldering paste. 
[0082] Moreover, after soldering a thin semiconductor device (A) and (C) to a substrate, the laminating 
of each of a thin semiconductor device (D) is carried out, and you may make it solder it on a thin 
semiconductor device (B) and a thin semiconductor device (C) on this thin semiconductor device (A) as 
an option. 

[0083] On the other hand, as shown in drawing 10 , when outer lead 2B of each thin semiconductor 
device has the solder deposits 12A and 12B, after arranging thin semiconductor device [ of ** BE ** ] 
(A) - (D) like drawing 12 , it can bundle up like the case of the example of drawing 1 1 , and can solder. 
[0084] In addition, what is necessary is to apply this example to what carried out two or more trains 
arrangement of the thin semiconductor device of a simple substance in the longitudinal direction, and 
just to arrange by turns the thin semiconductor device which has forward bending and reverse bending 
outer lead 2B in that case, although the layered product by which the laminating was carried out to two- 
layer has been arranged in two trains in the example of drawing 12 . Moreover, also when two or more 
trains arrangement of the layered product which carried out the laminating of the three or more thin 
semiconductor devices is carried out, this example is applicable and should just arrange by turns the 
layered product which has forward bending and reverse bending outer lead 2B also in that case in a < 
longitudinal direction. 

[0085] Drawing 13, is the example of the module-structure object which has arranged perpendicularly 
the thin semiconductor device which carried out the laminating to four steps for example, in two trains. 
[0086] Each outer lead 2B of each thin (semiconductor device A) - (D) and (E) - (H) of the layered 
product of two trains is soldered to substrates 21 and 31. Preferably, all outer lead 2Bs of each thin 
(semiconductor device A) - (D) and (E) - (H) are forward bending or reverse bending. In this case, if 
1Pin-10Pin of outer lead 2B of thin semiconductor device (A) - (D) is soldered to the same substrate 31 
as outer lead 2B of each thin semiconductor device (E) - (H), for example, a substrate, the wire length 
at the time of connecting 1Pin of 1 Pin and each thin semiconductor device (E) - (H) of each thin 
semiconductor device (A) - (D), for example can be shortened. Therefore, while being able to reduce a 
noise like the example of drawing 12 , high speed processing of data is attained. Moreover, the high 
density assembly of a thin semiconductor device becomes possible, therefore memory capacity can be 
enlarged in the same space as the former. 

[0087] Next, an approach to assemble the module-structure object constituted in this way is explained. 
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/[0088] First the case where outer lead 2B of each thin semiconductor device is the usual thing like 
drawing 8 and drawing 9 is described. 

[0089] As one approach, first, thin (semiconductor device A) - (D) of one train is soldered like an 
approach to assemble the layered product of drawing 9 , thin (semiconductor device E) - (H) of the train 
of another side is soldered by the same approach after that, and the layered product of these 2 train is 
soldered to substrates 21 and 31, respectively. It solders by applying soldering paste to the field P 
section of outer lead 2B which shows drawing 8 in the case of soldering to substrates 21 and 31. 
[0090] On the other hand, as shown in drawing 10 , when outer lead 2B of each thin semiconductor 
device has the solder deposits 12A and 12B, after arranging thin semiconductor device [ of ** BE ** ] 
(A) ~ (H) like drawing 13 , it can bundle up like the case of the example of drawing 1 1 , and can solder. 
[0091] As mentioned above, although invention made by this invention person was concretely explained 
based on said example, as for this invention, it is needless to say for it to be able to change variously in 
the range which is not limited to said example and does not deviate from the summary. 
[0092] 

[Effect of the Invention] It will be as follows if the effectiveness acquired by the typical thing among 
invention indicated in this application is explained briefly. 

[0093] (1) The thin semiconductor device of the TOO (Tape On Chip) package structure of 0.5mm 
thickness extent, the module-structure object using it, and the mounting approach of mounting it in a 
substrate can be offered. 

[0094] (2) The thin semiconductor device which is 0.5mm thickness extent with the high outer lead 
reinforcement using a leadframe, the module-structure object using it, and the mounting approach of 
mounting it in a substrate can be offered. 

[0095] (3) Since it is possible to prepare thick mold resin in the bonding wire bottom, a still thinner 
super-thin semiconductor device can be offered. 

[0096] (4) Since it is located in the field as the principal plane of a semiconductor chip where some top 
faces of an inner lead on which an insulating film tape is stuck are the same, an insulating film tape can 
be easily stuck on an inner lead. 

[0097] (5) Since a part of outer lead projects from mold resin, even if curvature etc. arises in a 
substrate, it can solder good in the case of soldering of substrate HE. 

[0098] (6) Since the stress by the temperature cycle is absorbable by incurvating an outer lead, and 
lengthening the overall length of an outer lead, and giving resiliency, it can prevent that a crack occurs 
in the solder of the mounting section. 

[0099] (7) Since it can carry out by putting soldering in block, and a soldering process can be performed 
at once when two or more laminatings of the thin semiconductor device are carried out especially, it can 
decrease sharply like an erector. 

[0100] (8) Since the incidence of the light to the principal plane of a semiconductor chip can be 
prevented, even if it makes it a super-thin semiconductor device, property degradation of the data 
retention by light etc. can be prevented. 



[Translation done.] 



* NOTICES * 

JP0 and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The top view showing the outline configuration in the condition of having removed the upper 
part of the mold resin of the thin semiconductor device which adopts the TOO package structure by the 
1st example of this invention. 

[Drawing 2] The sectional view cut with the II-II cutting plane line shown in drawing 1 . 

[Drawing 3] The sectional view cut with the III-III cutting plane line shown in drawing 1 . 

[Drawing 4] Drawing showing the modification which changed the support gestalt by the insulating film 

tape of the 1st example. 

[Drawing 5] The sectional view showing the configuration of the modification which established optical 
incidence cutoff means, such as aluminium foil, on the principal plane of the semiconductor chip of the 
1st example. 

[Drawing 6] The sectional view showing the condition of having been mounted so that the principal plane 
side of the semiconductor chip of the 1st example might counter a mounting substrate. 
[Drawing 7] The sectional view showing the layered product by the 2nd example which accumulated two 
steps of thin semiconductor devices of the 1st example. 

[Drawing 8] The sectional view for explaining how to mount the thin semiconductor device of the 1st 
example in a substrate. 

[Drawing 9] The sectional view for explaining how to mount the thin semiconductor device of the 1st 
example in a substrate two steps. 

[Drawing 10] The sectional view for explaining other examples which mount the thin semiconductor 
device of this invention in a substrate. 

[Drawing 11] The sectional view for explaining other methods of mounting the thin semiconductor device 
of this invention in a substrate two steps. 

[Drawing 12] The perspective view showing the example of the module-structure object using the thin 
semiconductor device of this invention. 

[Drawing 13] The perspective view showing other examples of the module-structure object using the 
thin semiconductor device of this invention. 
[Description of Notations] 

1 [ — An inner lead, 2B / — An outer lead, 3 / — An insulating film tape, 4 / — Adhesives, 5 / — It 
hangs and is a lead and 6. / — A bonding wire, 7 / — Mold resin, 10 / — Aluminium foil, 11/ — 
Mounting substrate. ] — A semiconductor chip, 1 A — An electrode pad, 2 — A lead, 2A 

[Translation done.] 
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-/Hwasuinew y - kwrh- fen, ##-/hm# 
k-kb u **o«trfa^r >-•*— y - Ki±twa4N»fl^- y ^ 

©iIi3ixi:*Hnlt5-t©Iiio|if|tttfU, huIE 

&my 4 fr^—yiim *> n\i is-r— y - k© 

-»©±ffitt, MfE^jgft^ y 7"©±ffi t HI CEKteB 

1 2 1 tt*« 9 \z&n<DBm*m#mmfc& 
^t, ttrfE-r y - KiittB*-^ wofSft 

^ y T'OiffitcSjE/i^lRjOjf: $ ©fftlf ^ffegPA^^a 
LT7^^-y - Ktr»* UtV^ £ i 3 *S 
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l 4 ] l fcfS«roslSfM^^BSr* 

[ft#JS 1 5 ] f»*« 1 4 K!S«©*v 5 ^-/MSitti<: 
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P_ut-line PackegeJS^Iia^tvri/^o iih/fcOV 
■Ctt. «*tf(«0 BftlMftfBBfTOG I NE 8 3 tcE« 

[0003) ft, 3. 3mmJf:Wp«^y ^7— KtC*3V^ 
t, TSOPS!»»a^fr3ggSriiioffill3£L. 

Ld»U ipfv^TSOPSiog^v^ftl:, TS 
OPMkmZiH-M-9-'( Xk LfcO. 5mmfCTCP 
(Xape Carrier _P_ackege) S* 5 ft^$tuTV^o -tu 
iCO^TJi, ix.tf, B&W^ nfV^f;*, 19 9 1 
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[0 0 0 4] £fc, ^ff^y^iffiCSi^-JgjfcE)© 
^«:^«d5#M¥4 - 1 0 6 9 4 1 ^*l=E*tS*VT 

■r- y - v kztf>-y* 4 (&mmm) xmm-r 

io y^v^-Mk 4^1— y- K©±ffii£l*l-¥ 

[0 0 0 5] &*«*»e>fc*-fl'-*--!J-K£l6 

i¥3-2 6 1 1 5 3-§"&$RfcE4fc$;ixTI/ , '5<, 
[0 0 0 6] f»*fy^O±I±K!;-K7U 

s> If £o\z lfc¥9#SI^«H7 1 - 

2 8 6 3 4 2-§-^^|B®$^Tl/^ 0 
20 [000 7] 

TAB # sSSrS&ffl f 5 TCP SO*S¥WttlEfli &«W 

[0008] (l)77^-J-K4HI(Cu) Bti 

[0009] (2) T-7^-y — K©3fift^»V^fcif>, 

[0 0 10] (3) TABMro^yfy^Srfflv^© 
so T*. y — A#5SM>aK>"5*4 y^t-Jt^LTiftffi 

[0 0 1 1 ] Sfc, #M¥4- 1 0 6 9 4 l-g^«(C*S 

*m— ¥BKL-ti^5;fc«>x ^mw=f-yy'(ommk^y 

t- y - Kt ?r*vf -f > ^?-f tt«i»t5 i ^ 
yf-f V^!7-f ir©/v— 7*H5$ y 
P>SK*lSlfclRlo*:lS*«BS*-e©i«S)*5*<j5:*)s » 
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s^g $ ti. mm^m^ y y<owm/< v k 

[002 0] ( 3 ) Bfr1Bt61fc7 -f /V-A^-^SftS 9 tttt 
[002 1] ( 4 ) WIEW ^i— y - Ktt. IWE*- ^ 
[0 0 2 2] (5) 1ft&.Ty-*-y-h-<D¥m&'?y7' 
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[0 0 2 3] (6) flfrfET** — y-Kfi. SulE*— /U 
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SS 3 gp^d^WIE^^ y -f<D^M t MlfiJ-T 5 
MlKllfr^T^lf y :/©£ffi t SEfcfc 5f 4 

StfC^*fr^- y yroaffiffl!!©*-^ KttJffiwTBi £ BIS 

[00 24] (7) WIET^^— y — K©*BBfcf±¥H 

[0 0 2 5] 
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3fi^/5 s KV^O. 5mmftt©TOC (Tape On Chi 
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j /vAx-y^ii 5 «■»* ^>^fe-r y - k©— sb© 

[0 0 2 8] Ji^Lfc^S (4) l=J:*Lff % WE^yt 
- y - Kf±, flffSE*-^ KttJK0¥i*{t?- y ^©^ffifc: 
SE^*(S]©ff $©lil?^ lt7 ^ ^- y 
-Kt»**-5©-e, *-/wK»lig©J?$S:#<i-5C 

[0029] JiKELfc^S: (5) fciixtf, buIST^^ 

§E*-/w K«tfll©^tt:^y^©iffi^SE^*l^©<S 
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[00 3 1] ±5ELfc#f£ (7) ICitbtf, ¥ffltt«7& 
[00 3 2] 

[00 3 3] 4*s % HJS«SrttW*-*fc»O^H^J3V^ 
T, ra-«fi6Sr^i-5t>©»±IBI-W-«-Srf+»t. 

[0 0 3 4] Bltt, *!8MOf lUiMCiSTOC 

Bl£^n-llttKtt-?aoft:K9BL B3tt, 
B 1 K^III-IUttlKlft^ofcNffiEHL B4li, fg 

*»WSr*-Ma, B5f±, y:/© 

ttfUSriSi-WfiBBU 0 711 1 £tttt0*§teMM*llE 
E£ 2 Sa^fifefc^ 2 JHkffl£ «fc 5iI*5r/Tt»fii 
B. 0 814, AH 3Ktttt0*ffi^fl&ft*£ttlc&SE 
i-5*«feSr»Wi-«fc*©WaSB-, i9lt JfSlJUiSM 

fcfeOWffiB, BiOfi, #^9§©^®¥2»{&!£«£S 
tRfc*3fi-f-5te©W*:«Wt-Sfc«>OWfffiB, Bll 
»i. ^9!©^¥i*#«««:««fc 2 
*fe£!ft^-r3fc&W»fffiB> 01211 

«H, 81314. ^93©^¥*#§S1B£fl3<'*fc*^ 

[0 0 3 5] *lJtttt0ft3B^*&1t(TpC/<y 
4r-i*#*36) H BifttfB2fcjj*i-J:5fc. 

- K 2 SB) 2A©**©3tSSWB1^5FaB«f!:IB 
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KS-h/CV^S. ¥-#*^s/7°iro^ffi(cj4^ h7-f/t 
K»j«$iifc|6l»7 -f ^Af-y 3 ©-&5d51g*#J 4 1? 

SB#I4, «ft*0^ Xt- !/ - K2 A<0 5 *)<0^< 
©^^-y-K2AKJUJ9tt»7*>*bT^3o M 
gi7-f/VAf- 7 p 3 03flfeW§S^m^X.tfffi?) y — K5 
*s»»t?>*b-cv^*fr, tfciooso y 

- K 5 Kjg##J 4 T*I£ 9 tt»7 tnt V * S. *NH*^ y ^ 

io y K 1 A©;fe* », »«t5Siro^ >"7— 

So 

[0036] ^{t^-^^io^mo^omcM 

20 Sl<|i4 ,^J^±T% Xt±'>& < 1 1 3 ^TM* y 

:7*3S:fflV\ ^<DA^><D9tmnX-^^-r~ y — K2 
A^LTS<> 3.^-C^-rs^-(i, B4 

f-H^-C^ Lfc^Jx«T^©^7 ^ /PAx-7°3 £ 
fflv\ -?:<D3oco5 l £SgB-e'f Vi—y- K2 ASr^b 

^(tfcHTV^^a-fi, BUIElfei»7>f/WA7 i -7'3 W> 

30 V\ 

[0 0 3 7] tflfa^^^/WA^— ^3 t Itli, «BJx: 
tf, ^Ky-<5 K*«fJS36S«[ffl*ix, S*^J4<!:LTtt, 
«*.tf, jKy 5 K*«M6t> U< f±3i2K^V*«MB*sfl[ 
ffl^HSo ^tt, J6i^7-i'/wA-r-7 p 3 ©flt*f±» 
ajfls:^ 5,71 ©±flBa»e, jtf ^^17^^ 6 ©Hg|5* 

9, win; B2{c^-r«t5i-. mmm4<Dwz t>-^«> 

TO. 0 5mm-CfcS„ HUffi^7^/W^x— 7°3^ 
0#«©ff*-+«fe»±, ^J^«, KWJIB 7 (DTffi 

40 (SB)5i»b¥3S^S'^'l *-C<DJ?$0. 10mm, ¥ 
y7*irof$0. 2 8mm, ^|t|:fy7l©i 
ffi^fe*— ^ K^I7©±E*-ecDff ^ 0. 12mmT? 

0. 0 3mmt'fc5, 

[0 0 3 8] WIE*-/i' KWflg 7 (4, «*.tffl£j&*jfl:$: 

isfc*, 7s/-^aftffl l v-y 

[0 0 3 9] HtJlH^Vf 1 '^ l'#V'i J r 6<D^^^ 
so 6<0zK— /Hail*^ y— K2 AtC^ttfen, ^tH- 
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jumtiH&MPf- y -7 1 KlSit biiTv»5. r <r> i. b izm 

*-K«tJK7 0*i^#<>&50-C, H— ff*-e*>*tfi» 
««tt©l6l±!6SH:d»*i,. ««tt©jfiC-erBM#4l* 
tuff, tf^T^ y/!7^t6±©*- K»J!i7©*Sr« 

10 0 4 0] Sic, |g2a»£>9§bd>&J: 5f-> -fvt- 

±ffi«fct)Ttc&gL, A>o-f vi— y- K2 Acotfv^ 
A Vi/ffitc^lSji-S^coaffiCTffi) y^" 1 CD 

J: 9 tff w ^ ^ V A -Y 6 co/u— -fm $ £r J: 9 < T- 

xzz 0 

[0041] mmmm<o-< y-r— y-K2A©5 
^■mwf- y v i <o^m t m cm $ co-ea^Es $ tux ^ 

[0 0 4 2] y — K2tt, EI2(C^-rj; * 

[0 0 4 3] £fc, 7vf — y- K2 Bf4, a??/^— v? 
COff ^^tfilCOfStf+^d^^^ 7 s 1 CD^ffitCtS 

j3fsMTfc^abfc.iB»-2B 1 t, nm&i-vf 

l©±ffi«fctf;h,tt#ofc«a:2 B 2 i, 
fi£^ S '7'lco±ffi{l!|©^s'^— v^ffiifStflU— ffiSrJSfe 
^-g|5?>2B3i:, 4MWt^-y^lOiiB4K» 

fflytcwnx is rar y^io±BiiKti!t4»^ 

fi, T<7# — y- K2 BcogS#2 B 5cDTffi(±^— /VK 
mSSU<y^r-'J>) 7<DTffi\ZttLXmO. 0 3mragS 

X i>.T <7 # - y - K 2 B cogC^ 2 B 5 SrStSSdStUt-^ 
[0 0 4 4] El 9, 01 ico J; 5 

^^-y- K2 bco§b^2 b 4f4, £.mkm£mw.&!& 

\i^X&*\ 

[00 4 5] ft, T£*-y-K2Bf±, W2k*m$> 
flB). ^co<t 5#T?*-y- K2 BSr^^-eHaSftSJf 



/4 

Tt>#— JJ — K2Bi#U 0 2t^iW-t>CD£lEl&ff7" 
!?^-y-K2Bt#t5c 

[0 04 6] ^coJ;5l-> T?*— y — K2 J 
^Wt«*$tt^5fc», Tfr^-y— K2B© 

<D<fc ifcJ:*), 7*?& — y — K 2 B co 

[0 0 4 7] HtJlE-f !>— K2 A, r^^-y-K 
e-Ni (MxLtfN i$**4 2Xf±5 0 

[0 04 8] jfcfc, *^M©#^^^gcoifi5i:x 

[0 04 9] StnE3*^lS«0?*SliN»flc3S«OfiSXS 

20 ( i ) y - K7 >-^-- y — K 

2 A CO 5 *> CO 1/ -> < o^©-< y — K 2 A iciffei^ 7 -i 

Mtt«#^J4ic«ti9|fi#@^-f-5 ('il/'/hW) c 
<3)T£«rJ*S3l#UT¥i*fl^y:/l«:HJ£U 17 

(4) ^flcSr»/|g (^y) T?*-/vKLTWlhi-5„ 

(5) #T!7^— y — K2BJC^ffl^ ?*£9«:lfcU T 
■7^— y-K2B ©^frtcM A-ffff 1 0 ^ mtS© 

30 ^H^t v*m*WdZ><, 

(6) y — K7U- A*^T^^-y- K2 
^J»r^PX$rtf5o 

(7) #77^-y-K2B SrWxSco«(C(5lS J Ktt 

(8) "^-^trW-rt, ilSiJ$:tT7„ 

[0 0 5 0] W±colftPJd^*?*^J: *SS»«^ 
J: tuff, y-Kt VXD — V 7 is— A^fflLTU^co 
T% T^^?-y- K2 Bco3SS$r3S<-r5r idST't 
S„ *rt, ^^yT'lcoXffiti^iftT'^yu-Ax-T 0 
40 3©— «*s«««|4-ClA*)#ltb*t, Kit7>f/VAT 

3 coffiicosq^^co-)' is-r— y - k 2 aco 5 *>co 

U > < ori>fOg U<f±fi?y-K5 »C^*?PJ 4 -ew <9 
btu, H^If5^^*:g : ■s'7•lcoXS^clSt-tfei^TU^SS® 
/<y Kl AHvt- y- K2 AcO&iSgBi^tfV-TM 
v^^w-Y'etMt^WtSNScS^ rtubco^^s/ 

7^1, -f >"*—!>— K2 A, Jfe^7'^/U'A7 i -^3St5- 
Tjf^W y^7^t6^*-;u KWfli7t?$t±$tu, 
wiWMM.7 4 frj^T-— -fZ(DW^^^7A i/ify-i-*? 

6C0/U-— T'iS^WTi LTU^cOT% 0. 5mmSlS 
so ©TOC^j/7- ^co&g!¥-®fl£Se Sr#5 C t t? # 
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So 

[005 1] ifc, ^-f-ftf^^fi, /v-tKvt* 

5. <W- y-K2A©#>7^ V^ffi(±B5) 

fi^agft:?- y y 1 ©±B «t 9 TUffiH tt v * -5 r £ J: 

[0 0 5 2] 77^ _ y-K2 B SrffJiEpE^ 2 B 

2*m-fZ£ oicm&ZitXTVf-V- K2 B©4ft 

[0 0 5 3] JElc, mfflMMMiz^^X. 05fv^-t"J; 
fflfB^ft^yT/lO^ffiteT/i'S :=<7Afgl 0 
*<0*7JtfaS»r#&S:K £>5W±, I6t/Tt 

ihrarias-eirS©-^ jBftS¥*tt§SB£ LTtft 
[0 0 5 4] ifclc, *»HO*2iatfl»ISrHffiSrffl^T 

tawrs. 

[0055] *m&m?>mmfcte, m i icm-r & 5 

[0 0 5 6] r©^fiH<W»Jlfrfc*5^Tttu 
m#'&m. t i> iSls? V ^ «7 -V 6 © 7K-/HBS # -Y J'-*— 
y - K 2 AfcRtt ^-/HBOa*^**^ * 7" 1 

[0 0 5 7] W±OttW*»e>fo*»5J:5»^ *H*Wfc 
[0 0 5 8] ffl, #HJfe0iJT*fi, »M¥#frSIB£ 2J£ 

[oo5 9] ft, «Mt Lta, la 5 iCTjk-rtftA^m 
[oo6o] &k» $itt.&mMM<Dmm*m&mmRv 
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[0061] sr. twa* i mfe^wf*M^*sssr 

So 

[0062] (i) sr, mmm*-t£yy ^hbohs 

S0 1 l©H&ffiL©5*>, *S*>g#£iB©T<7;?- 
y- K2 BWMWlciWJCr -5 B^-^ H 
SrM^rSo 

[0 0 6 3] (2) #ClC, 1© 
§felSEBL±fcflf*tU ¥BW(7 (W;ltf¥Hy 7n-) 
^=fT5„ J»SliNlfls3fiBSr*«K*iSr5. 

[0 0 6 4] »S^^SSSr2©^«Sr5S 

-a-fcov^x, in 9 {.xmrnzstwr 

[0 0 6 5] (1) Sf, ituift©<fc 5te*Ei l teUSS 
$*VfcS¥S^fr3SB(A)OT!7^-y-K2B©NS|i 

[00 6 6] (2) ittrffi»S¥«&$gB(A)±[C 

©J:5fcim«r*0iSU i T5::£fcJ:»K &&1 l ©H 
Sffi L ±fc&S!¥##$!§B«r 2 »£t±fc«Jir 5 n t 

[0 0 6 7] »S^^S(A)±(r5|tS^*fl£S 

^^tbfc#®^frg«(as^) srse 1 1 <omm-L 
±iz.mm^xt>^\ 

[oo6 8] wm^mftmmt lt. 01 ok* 
r«t 5 r y - k 2 B©^flc»c«*.fi** 2 0 

(imiScW^lnA^ 1 2B^lj-?)^fc?| 

[0069] ^ ©©-g\ mi 0 (c^r <t 5 1 1 

^s/dfSl2A, 1 2 B&mfZ>U£<Z>l&.8t mz-t£i 
9 5°CU±) ■Qtof&i-ZZbXT'}*— V — K2 B©M 

A, UBWfJlt 77i?-y-K2Bffl»ti 
KfifrHS i 5 (C 2 0 /x mm«aWS LV \ 
[0 0 7 0] HkK. 7^-y-K2BK^B^ y^S 

i 2 a. i 2 b as'Rtt b^fcjis^ffiSBSr 2 m^m 
m-rzm-Briz.o^x, mi i*mmvxm.w-rZo 
[0071] -com-t. m 1 1 »-^r <t 5 ^a^* 

flJ^B (A) ±!=J*S!iN*flE£fll (B ) Sr«S Lfc 2 SSia 

©^m*#^b^«^i loHiiLii^tL, 
a&5fi©a*-eip]Rr5wtTfN» % m^o^h^ 

-y^rS 1 2 B7i5^lt, ^HMtt^^$nS„ 
*jfe{c:*3^Tf±, »S^3I^B©S^{cMB8^-C¥ffl 
«-»t©ieSrlia-efT5wi:!JS-C#5. WL 

a, i 9 o"csA©ffl«-eTfliinJifc*?To-c¥ffl* y^r 

'»Srfcr*»fc**»L. mfcfl^iStlSl 1 
i: *B3ta-fca» 19 5 "CSSWMS-CJPflftr 5 J: 5 
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[0 0 7 2] ft, iafSft^It tt^ #|x.f£DR A 
LT2#-SoJ»;t5G6iiq£;h,a). «ot, ^yti 

[0 0 7 3] ft, WSfiUfci o, m \ i SrBfc^ 

fcEJ2, El 3, EI5 75MI2l9(Ct5V^-Ct,, 010, 1211 

i K^-fo t mmc&T v 9 - y — k 2 b iatm 1 o u 

[0 0 7 4] Sfc, ^-SUfeWcJo^x, #T?*-y- 
K2B©> s^Sfi, T?*-y- K2 B©¥Btt»ttfS 

K 2 B-©*M»| ct> ^fg tf X h ft V \, 

[0 0 7 5] Sfc, «-SSiS«fc*s^-C\ Z-t^i—!)- 
b*2A<D#>'y i 4l<'y&tj:£tiZnfr\z, [2110, 1211 
1 IC^-T <t 5 s' =¥S 1 2 C fcRtt T t> X l V 

[00 7 6] &lc, HuiEHJS|59«»S^*{*:^BSriS^ 

[ o o 7 7 ] m 1 2 «\ 2m\zmm i^tmrn^m- 

[0 0 7 8] 2 5 *>-*©?HO^^*«cK11 
(A), (B)<£>^*fi, B19Xf±l2ll lJC^i-«t51d, IE 
ft W T y - K.2 B Sr«F*>. te#©J?iJ©*3!iMW*: 
g«(C), <D)©2c*f±, |2|6^^-r«t5Jd, igftlfT 

K2B«r#o 0 »M¥*#3S!e 
(A). (B)<D**©T**-y-K2B£*iXfc*|-|Rj-*- 
55SE®^«cSie(C), (D)0**07|>^-y-K2 
BWf^-S-^fi. #J;Lfi#fc.l Pin~l 0Pin^lS|-(C 
Sot, «*tfi*aiMM**K<Ah (B)©;fc* 
Ol Pint#S^«^»(C), (D)©^roiPint 

[0079] jifctc, m^^^-^mmw^m^x^ 

[0 0 8 0] £-f, #»I^ftiB©7^-!l-K 

asm 8, 0 5»cii^wt>©T?*>5^-{co^ 

[00 8 1 ] — 0©*«fet l/T, Jf, 09©SI»(D 

(A), (B)IBJ±«r¥Hf«rt7U I3!««)*«fe-Cffi 
#©#l©**S!iMMM6Jl(Ch (D)lH)±£¥Bttt7U 



(10) 

rixe>2?!l©8W«£fcfflgl lic¥Bttttf-3£*K, 
2^J(?3^S!¥^^e<05V^d*f[6li-5T^^y-K2 
B©^^©^2 B4R±**Hft»ti-5. d©»£\ 

[00 8 2] Sfc, *J©^ftfc LT, ?HS^3l«£ge 
(A), (C)£X«lC#Bttl7Lfc^lC, Z.<imm?PMff- 

SS«(A)±fc*a¥3M«6«(Bh iSfi^KO 

[0083] &nm*&<tmw.<DT<}f-v-\ f 

2 B#S|2|1 OlC^i-J; -y*m 1 2 A, 12B 

Sr^LTV^i^fi, Ell l©3e»0»©»a-i:|g)«fc, 
i"-<TC0»a^^B < A) ~(D) SrHl 2©J:5fcE 

[0 0 8 4] ft, Hi 2 03l««-eH:2JHca[JB$ixfc 

ae^^2?ij(dge»bfcas, ¥flE<z>#§!!¥i&fc3£esr8s 
<, ^o#^i4iEftff, mmtfr 2 B*W 

ft If T 9 9- y - K 2 B &#o«Sfl:«:£Efc:#tfr|*iK: 
[00 8 5] H 1 3 12, 0>J^H4SlC«g 

mMMxhZ 0 

loose] 2ft<Dmmft<D4rwm*m#mm(A)~ 

(D), (E)~(H)0^*07!>^- y— K2 B (i, 

30 21, 3 1 fci^Hf*rt$*t«. #*u<»4, frMm^m- 

fr^tt(A)~(D), (E)~(H)<DT^^-y-K2B(i 

^•cjEsrfxttJfiftw-efcs. ^co»^, »m*mwm 

t(A)~(D)©7i)?- y— K2 BCD1 Pin~l 0 P in 
^»S^iftII(E)~(H)<D7!>^-y-K2Bt 
0y^.tf««3 lfc¥ffltttt$i-L5.}:5K-t-n 

fi, wit«r«-?ia!^J»frs«(A)~(D)©i Pint^» 
s*iMf(E)~(H)oi Pint*m&m<Dmi&& 

[0 0 8 7] jSfcld, r©J;5Ci^n5t^-^i 

[0 0 8 8] #»l^fftgfi©7e'^-y-K 
2B*S|1I8, l39(Dj;51di§^©t,cDT*fc34§-g-ldo^ 

[ 0 0 8 9 ] — LT, ^"f , [21 9 <D^g#:cD 

m^-±x^mt mmz vx-^<om<onm^mw^w 

so (A)~(D)lH±$:¥BMltL, El«©*j!fe-efl6 
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#©^©*®2N»#»«(E)MH)PJ±fc¥Htttt U 

ztib 2n<Dmmwimm2 1,31 fc-tfu-w^Htt 
-rr^-y- K2 B©ffip»fc¥B'<— * hmhsu 

[0 0 9 0] #iSfiftif(7)7^^-y-K 
2B^@1 OtC^-TJ; 5t-¥B3> 2 A, 12B 

*3frL-CV*5»#f±, Ell 100tlfc0l«>4§6-fcRHt£. 
■f'<-C<7)»S^^«(A)~(H)Sriai 3©<fc5lcSB 

[0 0 9 1 ] *«W*fcJ:oT**ixfc*MSr» 

5» 
[0 0 9 2] 

IE©* 4. 

[0 0 9 3] (1) 0. 5mmffgt©TOC(Tape 
On Chip) /^^5r-i?fl?3t©}|f®¥i*^S, ^HSr 

[0 0 9 4] (2) ii — ASrMv^fcT^^-ii 

[0 0 9 5] (3) zKVx^^^-f^iMcJPl,^ 
[0 0 9 6] (4) ^-f/VAf-^a^ttl^^ 

[0 0 9 7] (5) X**— Jl — K©— A'KW 
[0 0 9 8] (6) 7?^-y- KSriSft^-frTX** 



(11) 

[009 9] (7) ^ffl#lt^-ftLtff5r i^-C 
itlSSr-Sl-^/LS©-?, »SciSS:*:Bk:»'>-C* 
[0 100] (8) ^NVflc^-y^o^BB^OjKoAltt: 

io [mi] #3gBJ©3?l|IJ£Mi-J;5TOC^;/^-v> 

[1212] HHC*i-II-II«I»f*lt?4aofc»fffiBI. 

[EI 3] El l ^^i-ni-ni^]»f«ST?§JofcBr®ia. 

[Ei 4] mimm&i<z>mm7-</i'j» j r—7\£j:z>3ift 
mm 7L tz£MW*7rrrm a 

[El 5] HlSdfi«|0^#flE^-y7'©±ffi±fcT/W5 
i-Wr®Elo 

20 [0 6 ] JB l IBKOT©*J»«c^- y ^©^ffifflll^HlglS 
[El 7] ^iHJfiMro»®^^e*2©«*Sia 

[ei 8] mimmmomm*m#$im&mmznmir 

[El 9 ] mi H«6M©»S!^^SSrS«t- 2 JgH 

ss-r s nmzmw-t s * ©Br m el 

[Ell 0] 

©#J SrKBIi-*-* fcfecDBffEElo 
30 [El 1 1 ] *«^©SlfS!¥#^@Sr««^ 2 g^g-r 

[Ell 2] *»W©J|tS^*#»«Srfflv^*^a-A' 

[Ell 3] #»W«^^fl3S«*fliv % fc*^=-— 'J' 

l-i£Sffl£^y:7\ lA-tl/^K. 2-y-K, 2 

40 y-^v^y-f^ 7-*— /uKttJHI. 10-7/1-5 = 
1 l-JIS&K. 
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im2] 
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[195] 
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(14) 
[E99] 

09 
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mi 2] 

m^2 
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